A 75-year-old woman with rheumatoid arthritis showed a discrepancy between the reduced level of serum g globulin on cellulose acetate electrophoresis and the normal level of serum IgG determined by laser nephelometry. Although no M-peak was detectable on cellulose acetate electrophoresis, immunoelectrophoresis of the patient's serum revealed a monoclonal protein reacting with anti-IgG antiserum but not with anti-k or anti-l light chain antiserum. Western blotting of the patient's serum showed abnormal low-molecular-weight g chains. Thus, the patient was diagnosed with g heavy chain disease. A comparison of g globulin levels determined by different methods may be useful when screening for this disease.
A 75-year-old woman was diagnosed with rheumatoid arthritis (RA) 8 years previously and underwent combination treatment with a non-steroidal anti-in£ammatory drug, loxoprofen, a disease-modifying anti-rheumatic drug, bucillamine, and a steroidal drug, prednisolone. No particular symptoms or signs, such as palpable lymph node enlargement, were predictable.
Abnormal ¢ndings in laboratory tests were: white blood cells, 12¢1610 9 /L; erythrocyte sedimentation rate, 63 mm/h; C-reactive protein, 42 mg/L; rheumatoid factor, 61 U/mL. Serum of albumin, a1, a2, b and g globulins were estimated as 36¢6, 3¢5, 7¢2, 11¢1 and 4 ¢ 6 g/L, respectively, based on the pattern of cellulose acetate electrophoresis and serum total protein. Serum IgG, IgA and IgM were determined as 13¢5, 1¢4 and 0¢7 g/L, respectively, by laser nephelometry using reagents obtained from Dade Behring Inc (Newark DE, USA).
There was an apparent discrepancy between the reduced concentration of serum g globulin on cellulose acetate electrophoresis (estimated as 4¢6 g/L) and the normal concentration of serum IgG determined by laser nephelometry (13¢5 g/L). Although no M-peak was detectable on cellulose acetate electrophoresis ( Fig. 1 ), immunoelectrophoresis of the patient's serum revealed a monoclonal protein in the a2 to b region reacting with anti-IgG (g heavy chain) antiserum but not with anti-k or anti-l light chain antiserum ( Fig. 2) . Western blotting performed after the reduced sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS^PAGE) of the patient's serum showed not only intact g chains but also abnormal low-molecularweight g chains (39 kDa, Fig. 3 ) whose subclass was g2 (PAGE, pattern not shown). Thus, the patient was diagnosed with g heavy chain disease (gHCD). The existence of lymphoprolif erative disorder was excluded by the myelogram of bone marrow aspirates, abdominal ultrasound and gallium-67 scintigram. Figure 4 shows the correlation between the serum g globulin levels electrophoretically estimated and the IgG levels nephelometrically determined in all patients examined in our laboratory over a 1-month period from 1 to 31 January 1999. A few patients, including the present case, showed a discrepancy between the two.
Discussion
Two possibilities may be considered as a cause for discrepancies between the serum g globulin level and the IgG level separately determined: ¢rst, a molecular abnormality in IgG which results in miscounting of the protein level by an immunoassay using an antibody recognizing a limited epitope of IgG; second, a predominant increase in other immunoglobulins such as IgA, IgM and IgD as previously reported. 1 Apparently, the present case pertains to the ¢rst type of discrepancy with a high IgG level inconsistent with a lower g globulin level. Therefore, checking this discrepancy could provide a clue to a molecular abnormality in IgG.
gHCD is characterized by the presence of monoclonal truncated g chain fragments in serum and urine, and is usually associated with a lymphoproliferative disorder. 2, 3 Moreover, a considerable number of cases of gHCD have been shown to be preceded by autoimmune disorders with arthritis such as RA. 3 Thus, a pathogenic link between gHCD and arthritis is strongly suggested but the aetiology is not yet elucidated. 4 gHCD associated with RA shows a benign clinical course in its early stage, although it is liable to develop a malignant lymphoprolife rative disorder in its late stage. The diagnosis of early or mild gHCD is di¤cult because abnormal g chains are frequently overlooked in serum electrophoretograms. 3 Our present study showed that a comparison of g globulin levels determined by di¡erent methods may be useful when screening for gHCD. 
